Scavenger receptor-mediated uptake and metabolism of lipid vesicles containing acidic phospholipids by mouse peritoneal macrophages.
We studied the mechanism of uptake and metabolism of exogenous phospholipids in mouse peritoneal macrophages using vesicles composed of various phospholipids and cholesterol. Macrophages in culture were found to actively incorporate and metabolize phosphatidylcholine/cholesterol vesicles containing small amounts of acidic phospholipids such as phosphatidylserine, phosphatidylinositol, or phosphatidic acid and to store the fatty acyl chains and cholesterol in triacylglycerol and cholesteryl ester form in their cytosol. These cells exhibited massive amounts of oil red O-positive lipid droplets, a typical feature of foam cells. The metabolism of exogenous phospholipid vesicles was completely inhibited by chloroquine and cytochalasin B, suggesting that vesicle uptake occurs by endocytosis. A similar type of metabolism was observed in guinea pig peritoneal macrophages, macrophage cell line J774.1, but not in Swiss 3T3 fibroblasts. Competition studies using various ligands for the scavenger receptor showed that acetylated low density lipoprotein (acetyl-LDL), dextran sulfate, or fucoidan was able to compete for up to 60% of the binding of phosphatidylserine-containing vesicles, and that copper-oxidized LDL (oxidized LDL) competed for more than 90% of the vesicle binding. On the other hand, phosphatidylserine-containing vesicles was able to compete for more than 90% of the binding of acetyl-LDL. These results indicate that acidic phospholipids are recognized by the scavenger receptors on the surface of macrophages and that more than one scavenger receptor exists on mouse peritoneal macrophages, i.e. one capable of recognizing acetyl-LDL, oxidized LDL, and an array of acidic phospholipids on membranes, and the other recognizing both acidic phospholipids and oxidized LDL but not acetyl-LDL.